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mm^) mmm 

[M^^l] TfB-Jl3^ [1] t.rz.\% [2] T'^a^X-S^ n-feXb-^ife ; 

[^k 1 ] 




Ub2] 




R^ R^, R^, R^ r^. r^^ r^\ K^hta^m. mitii^mm. ^>(m^m 
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^fc^«^<&M-^i^"eS^T=fe;<i: <, jl±l~4©Mm. i 1 ~ 1 0 ©MfJfT' 

feSo ) o 

[M*«2] -ssj^ [1] t.r^it [2] -e^$tvs^^n-fe>'ffc-^#f$:-^ 

(A) ±sa-^^ [1] ^Ttli [2] T'^^tiS^^fn-fei/^fc-^^i:. 

(B) (B-1) mm^mit^m. 

(B-2) >t#T;i/^-'^A:t=^M[:-^ife>> fe<fct)^ 

(B-3) ^ D ir (A) tRmVX>( ytyM^m^-t^it-^m 

^ETJc, yfu:7^y^m^-t^:Lii^^W^t-t^^V:tvy^y<DmM:&mo 
[»^^6] ^U:tl/>''f >*^^J'^^< fc%2SISJeA±®:^l/'>''i' 

r2, r^ r6, r*^, r^ r9, r^°, r1\ R^2j()^;ic^. M}«)^i^Vi/ 
nn':;^. Yti^mm. Qti^^m. j 2 •e$>S ^ ^ D iz ^-ffc-^^i. 

[ff*3g8] [1] T% R^ R^^, R^%^5^;K R^fjHeTt-zf 

5^;k R^ r1 R^, R^. R®. R^. R^^ R^2j^,^^^ j^l0^^^g^t_ 

[»*^9] -fiS^ [1] T% r\ R^^^ R^%^^;K R^*Uert-y 
r2, r5, r7^ r8, r9, rIO, Rl^^b-^^^c^, R^ Rll:&Uert- 
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[fi^:^10] -15^ [2] -eR^*^^^;K R^mert-^f^JV. r\ 
r\ R*^. r\ R^, R^^ R^^ R^^ij^T^m. Mi)^VJVZi=.^M>. 

1] [2] -eR^*^;*5^;i/, R^^Uert- >^^;^. R^. 

R^ R^ R^. R^> R^. R^^ R^^Tb^TK*, R*^, R^^jbUert- >r5^;K Mt^^ 

[0 0 0 1] 

[0 0 0 2] 

[^^<^)Stg65;WJi:] 

a-yirV-y ^ y^\LW^mm'\SLm^-t^-JSm\t. W. Kaininsky^{Cj;oTT-r y ^5? 
^7 5=--^ ^M-&}6^#^S4xTa5f5 (Angew. Chem. Int. Ed. Engl, 24, 507 (198 
5)) #<(D^^*^;&$tlTV>S„ rtie><DH5c^Mi: LT, ^ ^ D -fe U 

2*ff9->fi|^t$!^1-^>^ n-fe>>fl:-^#J*'«#^^4xT^3y (OjUte), Chemistry Le 
tters, 1853 (1989). #gg^4 - 2 6 8 3 0 1 ^^^0^^^) , * fc> 

f 'g>f^*^*^tS:#<#^$4^TV^S (M;^IS. Angew. Chem. Int. Ed. Engl, 31, 
1347 (1992), Organometallics, 13, 954 (1994)^) „ 
[0 0 0 3] 
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(c ^ icid; V -fe ^ ^ ^ y ^ f -5 'i^M ^ -5 o 
— J. A. Ewenl^, D :7;i/:ri/— 

y ^^5S^*cWm-em-^i-e3i:$:^ffiLfe (J. Am. Chem. S 
oc, 110, 6255 (1988))„ :!i(D^ ^ UiZZ^CDik^tLX. y JVt^T ly ~}Vm<D 2 & 

^^C0M•tSK*^y^)>^$tlTV^-g> (4tl§¥4 - 6 9 3 9 4-^^i)j#) „ 
[0 0 0 4] 

S (Mx-li#^¥3 - 1 9 3 7 9 6, #g§¥6 - 1 2 2 7 1 8, EP 0881236^) 

o 

[0 0 0 5] 

[|g^©@fi5] 
[0 0 0 6] 

^mmiz'^^^'^^u'tyit^mt. rm-^^ m ^t^a [2] r-m^n^ 

[0 0 0 7] 
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[it 3 1 




(0 0 0 8] 

lit 41 




[0 0 0 9] 

r\ r*^, r^ r^, r^°, r^^ r^^jj^^^ mityi^mm. ^^m^m 
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fe^c ) 

:^^miz^^yi-iyy ^ ymmmmmit. ±m-'m^ ci] ^r=^it C2] x-m-^ 

[0 0 10] 

:^mmi^%^^v^u-7^ y(Dm^M:^mt. ±m-m^ ci] tr^it [2] 

[0011] 
[Ig^^^Afilsfi?;*;^^] 

:$:#§^^C;fev^T, ±13-18^ [1] ^tc^lt [2] (DR^ R^tt^^b^K^*. >5r 
[0 0 12] 

o<orv -A^rjv^jvm. ^^gS[6-'2 o®ti>-;^«> *fe»^*tS[7~2o 

©r;i/=^;i/TU -;^S"e^y> ^<D:R#:Mi:bTli, ;t^;K :n^;K n-ya 
-fuif;]/. i,i-V:c^^JV-:fu\^jv. i-a:^;i/-i-:?t^;i/:;^n tf;i/, tert-:/^;^ 

[0 0 13] 

^-rm-g-^^fI:>!Kmai:L"ri*, b< ii>^-f *g!c 1 ~4, ;^^tfc3~2 0 

[0 0 14] 

2^#§^tC33VNT, -hlB-IS^ [1] ^t^lt [2] ®R^, R^, R^. R^, R*^ 
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•tfjtt>-hR^=R^\ R^=R^^ r'^=r1^ R^=R^'V$>^:Ltt>m^V 

^ti^^xR*^. R^^ R^ R^^Jc*fi;5i--5„ 

[0 0 15] 

_tse-i8^ [1] (Z)R^^i:R^%, :^m. mM7i^mmt)^^mitti. -^ti^tim 

® ® S z: ;b'^T' ^ S o 

if>n/^/U i/^'. >t^;i/tert-:f^;i/e/i; ix^, ^^/^^ D^^e/;i/i/ U jji^^ 

[0 0 16] 

U7=>> Pi^u^^i/VT^y. p^u^^^v^y. i/^up:^^i/yi/v uy 
, n h y ^5=-ix>i/U P^u^h^j^^iyyiyV uy. i/^u^y-$i 
j^^uyp^j uy. i/^u^^'\)-:^'^uyz/V uy. i/^ u^^-^ :^^vyi/V 
uym^mif^ztib^X'^^. 

[0 0 17] 
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rjJctc, :^:^^-eMv^s-^^ [i] [2] ^5? n-fe^fb-a-^fer^^ 

[0 0 18] 

^-f-m.^ [1] ©IffJ^^lf^b^ifel [3] Id:, -m.^ [A] [B] CDJ:e> 

[0 0 19] 
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lA] 



r2 r3 



(51 



s14 



[6] 



or 



313- 



o 



a14 



17] 




[0 0 2 0] 
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Ut6] 
[Bl 




[0 0 2 1] 

;t^iM^<2>ffi-^i^T'=foJ:V^„ * [5] , [8] , [3] Itty ^ U^Z^ ^ t^:r. 

t.r:i. [2] (Dttf)^#:>fl:-^ifef [4] li, -15^ [C] CD] <D ^ 
[0 0 2 2] 
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[0 0 2 3] 



1 1 
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C^b8} 
ID] 




[0 0 2 4] 

, ^fc«M^s^-^^^T'=bJ;v^„ ^r^. [13], [4] it. i/^u^y^tpx. 
±ss-l3^ [A] - [D] ©;g:^s:^cMv^&tl<5>T;l/:^u^«^l LTii, u^'i/ 
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[0 0 2 5] 

^>cic. -Ji§^ [3] [4] ®tfr|g^>fb-^i^jb>e>^3fn-fe>>ft^2^$:$S^ 

-is^ [A] , [B] ^r=.it-m^ [c] , [D] 0;Ris-e^ie):rLfe-i$^ [ 
3] ^r=.it [4] ®tffigf!fc'fis-^i^«, mmmm^xrj]y:fjv±m. yi^mitrjv^] 

[0 02 6] 

JblHjKJC&T-mv^^ti-S^li^^i: bTli. y<>^y. 

[0 0 2 7] 

MZ^ [18] 
/vV^^<. ktt3~6<DM^T'^So ) 

T'«Sti-5^t:^^^> ^#^^*T\SliS:$i±s:ii:T% -1^^ [1] t.t^lt [2 
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[0 0 2 8] 
[0 0 2 9] 

m^jr)\^ij'^^B^t.-'m^ [is] xm-^n^vc^<i^}i(oRj^\x. ^f*L<ii 

[0 0 3 0] 

JKATlC2j:f6^lC^l:J€>Jbfa^ D-fe>>fb-^ifel®:R#:#J^3tt-*^, infertile J: 

i^m-jvmm^) , Flu U-;i/;SSP:J)') , Bridge {^m^^) > MQj (ik 
[0 0 3 1] 



1 4 
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Cp 


Ru 


Bridge 


MQj 




tBif 










Me,^ 






vtBu 






ZrCl2 


















^tBu 

«^ 




5X 










ZrCIa 








2rCl2 


^tSu 









[0 0 3 2] 



15 mil#2 0 0 0 - 3 0 9 2 5 4 8 
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Utl 0] 

Cp Flu Bridge MQj 




KX - 



[0 0 3 3] 
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Cp Ru Bridge MQ, 







ZrOa 










;£>< 


ZrCtg 


' tBu Nbu 








I!l!>< 












Mo ^ 


2rCl2 




Me 


ZrBra 










Mew 


ZrMoz 


[0 0 3 4] 










1^ UTMV^S 
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(B) (B-1) mm^Mit^m. 

(B-2) ;t^T;i/^-'i7A:r^>>^b^ife, feiO^ 

(B-3) ^^D-fe^fb-^t; (A) tK}t-LX^:^zyM^J^^'r^^t^m 

(c) 

[0 0 3 5] 

*f6^T'Mv^^^l^(B-l) ^ti^M^b-^^ilbT. :R^6^lcttTg3(Z)j:e>^M 
il^^l, 2]^i3J:tKmi 2, 1 3;^(DJff#^M'fb-^^*'^MVAe>tl-6o 
(B-la) -fig^ R\a1 (OR^n Hp Xq 

1~15. ^J^b<ttl~4(D^^t7K*»S:^L/, Xl±AD^>i^^$:^L, m 
ttO<m^3, nli0^n<3, p 0 ^ p < 3 , (iltO^(i<3(Dm.X&V. 
*^om+ n + p + q = 3 "C^-So ) 

[0 0 3 6] 
(B-lb) A 1 R*4 

(^nfi, liLi, N a ^feliK$:^L/, R^ lij^^Md^tSC*^ 1 ~ 1 5 , 

(B-lc) -J|g^ R* R** 
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^^•to ) 

[0 0 3 7] 

-m^ r\ A1 (or^3_„ 

1 — 15, ^ L< « 1 ~4 ®^^fc:?K^S^^L, intt^ftL<lil. 5^m^ 

r\ai X3_„ 

«^^M^^;i>n~l 5, ^f^L<«l-4®^>fb7K^«$:^L, 
Xli7\D>!f mli^J^ b< liO<in<3 -e^So ) 

(^cf. R* tti^^M^fjcTbu ~ 1 5, t^^h<iti-4(Dmit7f<mm^^v. 

iiilj:^f^L/<tt2^m<3-efe-5„ ) 

-1^^ r\ ai (or^„ Xq 

1 — 15, ^f^b<l*l— 4(D^ft;;!K^S^3^b. Xli/\n>!f >M^S:zitL. m 
l*0<m^3, nti0^n<3, q 0 ^ q < 3 CD^-??^ y , *^om+n+q = 
3 T'feSc ) 

[0 0 3 8] 

(B-ia) M -r -5 r ^ - A^b-^i^ L T <fc y e?i icii 



1 9 
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h U3-^5^;i/^>5^;i/r;b^— h y4-^^;i//^>5^;i/T;b^ :^^7A, hu 
2-^^;i/^=^»ri/;i/T;^^— ^7A. h y3-p^^;^^^i/;i/T;i/^ — '^^a, hy2-x 

h y i/^ u^^i/)vr;iy^—^/^^ h y i/^ □;r^^;i/r;i/^~'^7A;&i:*<Z) h 
y s/^nr;v^>'i'T;i/^— 'i/A ; 
h y 7ain;i/r;i/^-'i7A, hv h )\yr)\^^~^2>,rjihL(o h y r y -;i/t;i/ 

^ FJS;i:*©$;^'r;i/*;i/T>a/$^'i7A7N-r F^^ F; 

(i-C4 Hg)jj Aly (C5 Hjq)^ X, y, z liiE®|gC-e$> U , 

-f y:/^;i/r;i'^— 'i'A^t h^S/ F, >r y:;r5^;i/T;i/^ — "t^A^i F:^i/ F, ^ 
y^5^;i/T;v^-':7A>r vzfui^^i/ F^t*(^r;i'=^r;i/T>n/$rnt^AT;i/3^i/ 

F ; 

e;>';i^>n/T;i'^-'t7A^ F^i/ F, $;>'aQ^;i/T;i/^-^7Ax h^^^ F> 

- «i7A>^h^^ F)&if®i^'T;i/^;i/T;i/^— ':7AT;i/=i:3p^ F ; 
a:5^;i/T;^^-'i7AirX^x hdp^> F, :;^'5=-;I/T;1/^ — A-feXdpy h dpi/ F 

if (Z)T;b=¥;PT;i/ ^ — ^7 A-fe X :3p ^ F ; 

R^2.5 (OR*')o 5 3^^T'^^4x-5WJlB^$:^-rSS|5^e9Jcr;L'n=^ 

i/^b$4xfcT;i/^;PT;i/^— '^A ; 

;i/-4-;)t5^;v:7a:y ^i/ F) , 3i^;iyT;i/^-'t7Aif><. (2,6-i;-t-:/5^;i/-4-^ 
^;i/:7xy F) > ^:;>"^y:/^;i/T;b^~'?A (2,6-e;?-t-y^;i/-4-^^;i/y 
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^ y F) ^ ifo T;i/^;bT;i/ ^ :^ a r U - □ ^ K ; 

A^nU F^i:*Ot^T;^^;i/T;i/^ — ^7A/N^>f F; 

aif^;i/T;i/^— 'i?^^;^ n y F, ::^Dif;i/T;i'^-':7A^/'^'n u f, •:r=f-)\^r 
}i,K—tfh.v-:rxi% F^i:*cDT;i/=5r;i/T;i/5-'>At^v\^>r F^if®SP^&5icA 

S/x^;i/r;i/^:^'!7AH FU F, >^^;i/T;b^ -^7 A ti FV F^if^e^^T;!/ 
^;i/T;v^-'^At: FU F ; 
3i^;i/T;i/5— "^Ai/'b: FU F, ':fu\f:)\;yn^^—'Oi^V\L FU F3&if(?)T;i/ 

^ > <b ^ 4x r ;i/ =^ ;i/ T ;i/ ^ - A :^ if ^ tf s z: i: ^ s . 

[0 0 3 9] 

(CgHg) 2 AIN (CgHg) Al (CgHg) g 
5& if $:#lf S r ii jb^T' ^ S o 
[0 0 4 0] 

tufa (B-ib) izm-t <t;-^% hx^xit. 

L i A 1 (CgHg) 4 

LiAl (CyHjg) 4 ^if$:PlfS^i::b'5T*^So 

$ ^ic^wffiict;, (B-1) ^^^M^b-^i^i: LTli, ^^;^U5^'^A, 
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y^'^A, ■:fui^;vv^^^. :/5^;vu^'i7A, A:/n ^ H\ 

A 5& if ^ M -r S r t % T' ^ o 
[0 0 4 1] 

r ;i/ ^ :^ ^7 A ^ T ^ ;i/ V 1^7 A i: (D ^-^-tiD&i if §: t" -5 3 2l ^ -e ^ S c 

[0 0 4 2] 

(B-2) ;t#y;i^^-^A:t^->fb-gr^ 

^ y^^-9->T'feoT=bJ;<, *fc«^ii^2- 7 8 6 8 7 #<2$j#iCM^$tvT V^S 
J: ^ J&^>if >^^1£(D^^T;1/ ^ - ^7 A;r =3p ^/fb-^i^-e^ o T «fc v^o 

ii;b^-e^, ^^bxK^^^<Z)^?ti:bT^e>tiSc 

(1) ®«7K$:-^*t--g.'fb-^^*:fett^S;*c$:-g-;t-tSigS, t^Hj^itmt^^ 

, mtm 1 -fe u 't^ATKfni^^if^mbTK^^^M^SJc, h u r;i/^;i'T;i/^ - 

A if ©^#r ^ -i? A'fb-^^i ^ilD L T, ®*:?K t liM^^K i: mmr/V 

(2) K>if>, n:^;V3:--5^;i/, 5^ h ^ H Fn :7^>^ifC)^#:cfi 

■e, > y t;i/=3p;i/t;^^— 't'A^cifc^i^^ilr;!/^ — "t^A-fb-^ifericiicg^^^K. ^^fc 
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[0 0 4 3] 

^mmi^xj^^Lfc^. mmi^nmmttcitrji^ j^-^yonmMizum^-^ 

[0 0 4 4] 
[0 0 4 5] 

i/:fiytjti^(D^mmm^t7i^m. 'v^-y-^, 

[0 0 4 6] 
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[0 0 4 7] 

R'^gAlOB (R^) OAlR'^g Cl] 

, Tb2-I2^ [11] xm^ti^rj\y^}i^-^uymt.m^rjv^-^M.^t'^mt.i: 

r^H0 $ -B: S r IC J: y T ^ S c 
[0 0 4 8] 
R*^B (OH) 2 [11] 
(^tfj, R^l±talHi:l^l::^«^a^t-o ) 

[II] r'm^n^7)\y^)}^:^U>m(DM.^m^^<Dt.\^X1.t. 

3,5-Vy)vyi-uy3L—j]yi^uym. ^y-$iy)V7^uy3L~}V:i^uymt)^t^^ Lv^ 

[0 04 9] 

z<D^^^7;iy^jvyi^uymtLKj^^^^mmrj\ys.-^j^it^!mt:vxMi^ 



2 4 
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y 5^ T ;i/ ^ - 'i' A * L V ^, 3 ti e> li i S^^At- ^ >t » 2 @a J:^^?^^ fcit 

[0 0 5 0] 

±fa® <fc ^ (B-2) ^:^T ;b ^=.^A7t^ ^>it^mt. 1 mm^&x- ^r^itzm 
(B-3) ^j?p-b>fb-^% (A) hiKmx^x^^yM^'mm.-t^it^m 

-5 0 1 9 5 0-^^^/ #^^1 - 5 0 2 0 3 6 ^^^^ 3 - 1 7 9 0 0 
5#<2{#, #g§¥3 - 1 7 9 0 0 6-^^#, S^m^Z - 2 0 7 7 0 3 # 
^^3 - 2 0 7 7 0 4 USP-5321 10 6 iftCfg^^ tlfc;i/--r 

[0 0 5 1] 

:r D ^ ^ if ® MSI* ^ ^ b T V ^ T «fc V X :7 a: :i. ^ 7t :7 ^ T' -5 o 
) /Kd>. hu>^ (o-hu;i/) hU^ (3,5-$;?^ ^;i/>' jKa> 

[0 0 5 2] 

-iyiry^t^ytyii^t^min^xit. t^n^itrm-m^ [in] -e^^ti-s^b 

[0 0 5 3] 
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R' [III] 
[0 0 5 4] 

^ ;t itmm TV- )vmx' & s „ 

[0 0 5 5] 

h U T;1/^;VT>^ — '^A;??^^:^^, N,N-i;^^;i/T— U-^A:<7^;r>. N,N- 
t;?3i^jvr— y — A:?!j5^:^>, N,N-2,4,6-A:>3f >t5^;i/T— y — A:7!j5=-:^> 

fs^iiry. Pi/^u^^iyjvry^~^2^A^:^y^j^i^(Dt^r^]y^?vry=t—^ 
x^itj^yi-yrjiiftimif^n^. 

[0 0 5 6] 

^y. hV 3}NX7js::i't7A^^:t>, l-y :^'^;Vy jc=-JV 
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[0 0 5 7] 

^tz-^yi-yit^fyi-ymt^miiLX. b u T;i/=^;i/«^T>=E-'^7Am, n,n- 

y (n-::f^;i/) r^^m^AT^h^ (p-h y :7;i/;*-n^5^;i/:7i:^;i/) ^^7^, 
by (n-::/5^;i/) r>^— 't^AT^h^ (3,5-^> y :7;b;t-n 5^;i/:7ai-;i/) /}> 

[0 0 5 8] 

y-i:7A7^h^ (:7x::i;i/) jJ^i^/^, N,N-^^a:^;i/r-y -'i' A-x h ^ (:7a:n 
[0 0 5 9] 

^ e>JC^:4->^I:-r:r>tt^b'a-#i: LX. h y -7a:-;i/;!7;i/^-i:7A-7^ h^^^rX 
:7;i/;rn:7ain;i/) jKb-h. N,N-i;;>i^;i/r-y — 't'A^ h^^^x ( 
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, TfH^ CIV] tr^it [V] vm^n^Ti-^^mit^^^j^if^mif^^n^r^^^ 



\ CF3 u [IV] 

[0 0 6 1] 
[0 0 6 2] 

[^b 1 4 ] 



[0 0 6 3] 

"fiu^^^y (14), 

(III), l^X ChU (n->r^;i/) T>^-^7/^] tf^ (F^:*/^-YF 



[0 0 6 0] 



[ft 1 3 ] 
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[0 0 64] 

i,z-vi])\y^^j-r-^'^y (13) , B,B-vij)\yn'f^-!^^^y (i4) , 

;i/-l,3-t/^;b;^A/:^jJt'^>, ^yriJ^^^ K^-T K-l,3-i/'^^;i/-l,3-i/';!j;i/ 
/ly'^/K-^^, 7,8-t;5t7;i'A'i7>5=;!3/K^> (13) , 2,7-i/':^;i/A»>>-T'b!jJK 
^> (13). ^y'riiJ\^ F^-f K-7,8-i;^^;i/-7,8-i;?:^;i/A^>5=:*;j<^ 
>, K-5^:3!j/\>r K^--r K-ll-j'i 5^ ;i/-2, 7- > 7= (n-^ 
^;i/) T>^— ^7iAl-*;v>'^'7=';t7>K^- hU (n->^^;i/) t>=e:^^A1-:^ 
;i/7t'i7>5^:j!7 3Kl^- hU (n-y^^;!.) r ^^--i? Ai-:^;!//^ K-5^:*jJ?l/- h 
. hU (n-:;r^;i/) T>^-^7-M-h U ^5^;i/e/U;i/-i-5tj;i/>'^5^5?3>Ki/- h, 

hU (n-:/^;i/) T>^-':7A>^n^-i-:jtj;w^ F5^:j!j;Jf U'- hU (n-^r^^ 
;i/) T>^— 'i7A6-:j!7;i/A7^:j!73Kl/- h ( 1 4) , hU (n-^r^^;!/) r^^--^? 
u^-ti}\yA^ijifs\^-V (12) , hU (n-:/^;i/) yy^—^h.i-ij)\/j^^y 
-T^TiJ^Klz-h (13), hU (n-:/5^;i/) ry'^ — 'OUlS-Vi^)\^A^y'riJ-^ 
(12) , hU (ii-:/5^;i/) T>^-^7A2,9-t;:^j;i/A'^7>7^:ij;jf I/- h 

(12), bU (n-:/^;i/) r>^-':7 A Ff^:* A >f F^-r F-8-^ 5^ ;i/-7, 9-$;? 
i^jf\jJ\'Oy^iji!^\^-Y. hU (n-:/^;i/) T>^ — 't7A^>7=^5!7yN-Y F^>r F 
-8-a:^;i/-7,9-s^^?!j;i/7\'':7>^:;{j^i/- hu in--^^)v) yy=^—^ h.'Oy 
T^'iiij/A-r F^-r F-8->^5=- ;i/-7,9-s;^;i/ /I ii7>7':<7>K (n-y^;i/) 
yy^~^h.'Oy'rii)\A F^^f F-8-TU;I/-7,9-^^':^;I/A':7>-t^;«7jJ<1^- h, 
hU (n-:/^;i/) T>=E:^':7Aii7>5=':;!7A-r F^'f F-9-h y ^^;i/i/U;i/-7, 8- 

hU (n-^^;i/) T>^-'i7Aifx (y-^/N-Y F^>f F-i, 3--:^' Ay -^jK 
l^-h) (III), (n-^5^;i/) r>^ — ^Atfx i^yriJJ^ 

^ F^-r F-7,8-f:;;!j;i/7t't7>5^^3if I/- h) ^^i^ (iii), hu (n-:/5^;i/) 
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Ajvhm^ (in), hV (n-:/5=-;i/) yy^-^J^if:^ ('t7>-5^:«7A>f K^-f F 
-7,8-i/i]J\yA^y^i^3Ti^iy-h) -^y^)vmm. (Ill), hU (n->^^;i/) T> 

(III), FU (n->r^;i/) ry^-^Msif^ {^yT':^^^^ \^^-( \^^-7,8-i^:fy 

)VA^y^ijSiy-h) ^mm. (Ill), hu (n->^5=-;i/) r>^-'i7Afcfx (/ 
•:^>'N-r K^>f K-7,8-s;?^^;1/-7,8-$^'^;i/A':7>t':*/KI/- h) ^^i^ (iii), 
hv in-^^ji) yy^—^h.\f:7. (>^^/A-f F^-r K-7,8-t;^^;i/-7,8-^:;:i7 

;I/A'^7>5='5!J7J?^- h) ^uJ^mM. (Ill), hU (n-:/5^;i/) T>^-'t'AtfX 
(hUT^'n^^r^^^/N^r F^-r F-7,8-i;:jt7;i'/\''^>7^;!j3i<l/- h) 

(III), hU>?> CFU (n-:/^;i/) T^^-'t^A] tfx ('^7>7=;j!7/N>r F^^ 
F-7-;?j;i/>'tit7>7^;fj;K l^- F) ^^nA^ig (III), tfX ChU (n-:/5^;i/) T 
trx (':7>v=':7!7>'N-f F^-f F-7-^;i/7l'^>-7^;ij3}f I/- b) 
(IV), tf>5. ChU (n-::f^;i/) r^^-'^A] ifx ('^>5^:*/^-f F^ 
>r F-7-;!j;i/7l'i7>T';f7)K^- F) (III), \f.y. ChU (n-y^^;!/ 

) T>^-'t^-i^] (it7>5^:jtjy\>f F^>f F-7-?!j;i/A'i/>v^:;!j3i?l/- h) - 
(IV) ;^if<Z)^«?!j;V3if^>T-:t>®i^^i:**^Plf btiSo 
[0 0 6 5] 

jiiB(3Dci:e)5& (B-3)-<>r>'fb-f ^^"ffifb-^^ii, is#3fii?^fei*2aije^_tffl 
(c) gsfe^^^a^ 

•^#?T'feoT, !|S^;^^5~3 0 0 yum, b<til 0 — 2 0 0 m(Z)SiiS^^ 

b<, :Rf*:6!JlCliS i Og , A IgOg , Mg O, Z r O, T i , Bg 
O3 , CaO, ZnO, B a O, ThOg'^if, '^ftL\%ZLt\.h^^ti^U^^. fc 
^^li S i Og-Mg O, SiOg-AlgOg, S i Og-T i Og , S i Og-VgO 
5, Si Og-CrgOg, S i Og-T i Og-Mg O^SJifSTM^-r-Sr i:*^T'^S 
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[0 0 6 6] 

CO3 , N agSO^ , A 12(504)3 , B a SO4 , KNO3 , Mg (N03)2 

, Ai (N03)3, NagO, KgO, L i gO i:*(Z)^®EJ^, mm^. mmm.. m 

. it^®^*>5 0~ 1 0 0 0 mVgx L<1* 1 0 0 — 8 0 OmVg®^H 

icfeU. *H7L^^*^0. 3-3. 0 cmVgcD^HlcfeS^hjb^M^ L/V^o ^ 
mi^it. i^MIJC/SDT 8 0 — 1 0 0 or, L< l± 1 0 0~8 0 OrX'^l^b 

[0 0 6 7] 

i:*'^-e#So ziti^j^^-fb-a-i^i: UTli, x^^-i^^, zfn}^uz/. i-^'r^. 4- 

[0 0 6 8] 

(1) figrJ^ (A) (B-1) ^ta^M-fb^^, (B-2) mmr^v^-^M^i^it^ 
) (OT#ic (B) J i:vNe)o ) t.%:^M(Dmmxm'^m:.mm-t^:^m. 

o 

(2) (A) tm^ (B) $:^i?)g§M$-fr:tM^S:«^^lc^ini-rs:&^o 
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(3) (A) nm.^ (B) ^^i^mm^'^t^mmm^. ^^v^mi^ (b) 

(4) (A) (c) izmnvrMmmi^. :SB^xj^m.^ (b) 5: 

(5) (A) il^^e- (B) H^mn^V^mi^ (C) icS^Lfctt^^rfi-^tllC 

(6) (A) (B) t.^mmiF-^m^ (O {cffi^tL^M^fi^^, fcJ: 

tK^^^ (B) ^i£M(Dmmvm^mizmi}u-t^:^mo zcDm^^^ (b) i*, m 

(7) (B) ^^i&^V^mi^ (C) iCtiMLfcM^^i)-, (A) ^ 

(8) fi^^ (B) ^W^^V^mi^ (C) JcSi*LfcM^^:0-> mrS- (A) . 

(B) $:fiBS®i«;*T'fi-^^tc^in-r<g>;&^o :i(Dm^m^ (b) i^- 

[0 0 6 9] 

±m(DWi^^V^mi^ (C) iCfi^rO- (A) i5^XJ^^^ (B) j&^Sit$tifc@f!^M 

tvXM^i^&^izit. zfuz-^y. -f^y. ^^^y. ^^^y. -^^^ 

y. "fijy. Y^'fijy. '^^tj^Em^mmmitH^m', iy^u^^y-^y. iy!;u^ 
^"^y. i^^)\yiyfu^y9ytj^E(DmMmSiit7i^m%<y'^y. h}\^=s:.y. ^ 
i/vytj:E(Dl^mmmitii^m% :^^vy^u') ^u)\^^y'^y. v^nu:^ 
^yrj:E(DJ\u^yitmtii^m^r=.\%^t\h(Dm.^mtj^E^m\-f^:^hff^x^. 

[0 0 7 0] 

m^^^=soK^vx. (A) It. u^y m^^i o"^~ 

1 o~2^;i/, ^ u<(ii o"'^~i o~^^;b2i3&-5 Ji^^M-eMvNpjtiSo 
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^^3^(B-1) it. (A) ^(DMm±mm^ (M) iKD^JVit 

/m:\ t>K mno. 01 — 5000. ^?^L<liO. 05 — 2000^: 

, ^iB- (A) ^'(DmW'^mm^ (M) il(D=e)Vi:t [(B-2) /M] 7b^. MS 1 0 - 
5 0 0 0. ^ L,< «2 0 — 2 0 0 0 J;e)3&»T-MV^e)tlSo ^t^j'CB-S) 

tt, (A) ^oymm^mm'f- (m) t(D^)vit c(b-3) /m 

] MS 1 — 10. ^f*L/<lil — 5i:^§J:e)^4't:-MV^e>n'5c 
[0 0 7 1] 

^fc, z(D^^fjt:i-iyy>fym^mm^m\'^t^ytiyy^>(Dm^umit. 

-50 — 200TC. b< «o — 1 7 o-cw^ffl-efe-So S-^JE:^j«. m^^n 

JE— 1 OMP a>^-e;?ffi. ^ b< ttSflE— 5MP a>?f-S^'Bb«>^#TT'$>»;> 
[0 0 7 2] 

S3^*^T'^, U7>f > 1 k gfefcy 0. 0 0 1 — 1 0 ONL^^*^ 

(D:tly^^y. #IC^^|S[2 — 1 0® a -:*-^7>f bV^o Mi^^i^lt. 

:;/'nifi/>. i-/\=3p-fe>. 3-;ji^;i/-i-^-7^ 

3-:>l^;i/-l-K>5=->. 3-a:5^;p-l-/>v>7^>. 4-;* ^;i/-l-'<>5^>, 4-:jI 
5^;i/-l-^^-fe>. 4,4-S^"^^;i/-l-'\^-fe>. 4,4-i;^5^;i/-l-^>-T->, 4-a: 
^;b-l-^^"fe>, 3-a:5^;i/-l-/\:^-fe>, l-yt^9-y. l-7=-fe>, l-K-r'-fe^, 
1-5^ l-^dr-y-T^-fe>. l-;r^^7^-fe>. l-x-Tniz^, tfzi;!/^/^ 

[0 0 7 3] 

t.t^. $ e>ic:/^ i;x>, i,4-^>^f i,5-^:^-t>-i;?a:>, i,4-/\^'9- 
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[0 0 7 4] 

i:%2gSJ£A±(D;ri/7>r >7b^e>^<5^a-^#:T^»;. tA!oTme>®:ri/7>r 
[0 0 7 5] 
[0 0 7 6] 
[0 0 7 7] 

:^fc*l6^^Ci3V^T, S-a-#;<^l!6.^. (Tm) tt, (DSC) 

jcj:oT. 2 4 o-c-ei 0:$^r^^^$L;tM-^fl^i?->-:^;i/S:, 3 0r^T'?^^PbT 
5:$^^#i#b^=^C, 1 0TC/:$>7?#M^-&fcfc^®?^a^ilfei^-^*^^^ffib 

[0 0 7 8] 

MFR h) ;KU-7-$: 2 3 0"TCT' 6:$^ra*nl^bfc^. 
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[0 0 7 9] 

immm i ] 

(1) i-tert--:f^J]^-3-:^^;vi/^ u^y-^i 

(4 5 0ml. 0. 90mol. 2. 0 m o 1 / 1 ^IK) lCffii:?K$/:i:'^;i/3i--5^ 
)V (3 5 0 ml) ^mXt^mmc. 7fci^TT'0'C$:^-b^c*^^3-^^;i/i>^D^ 
>-T-y>(4 3. 7 g, 0. 4 5mmo 1) ®ffi£7Ki^':n^;bX. — (1 5 Om 

1) ^?«$!MTb, ^^iz^ux'i bmmmwhtc. KfZ^mmizm^tr>=^-^ 

A (8 0. Og. 1. 5 0 mo 1 ) C?);!K (3 5 0 m 1 ) ^?^TT'OrS: 
^t»^7b^e>?gTL:^o r<^)^?£lC7K (2 5 0 0ml) 
$::$^ilbT7KT'gfe?f^L:fe„ ^(JD^^MIC, xK^^TT 0 r $:^t>:&*'f 1 0 
Ti^mm (8 2ml) $:*nAfcm, ^^ST 6 ^K^^f L 7t„ r ®)SlSM®«*iM S: 

&#:to :L<Dmi^^m&M^ (45-47lC/l OmmHg) "T S r J: tj 1 

4. 6 s(Dmn'&o)m.i^^mr^o ^mm^pj.riz^-r. 

[0 0 8 0] 

^H-NMR (2 7 0MHz, CDClgif', TMS^m) 6 6 . 3 1 + 6 . 1 
3 + 5. 9 4 + 5. 8 7 (s + s + t + d, 2 H) , 3. 04 + 2. 9 5 (s + 
s. 2H) , 2. 17 + 2. 09 (s + s, 3 H) , 1. 27 ( d , 9 H) 

(2) 3 -tert-:/^;i/- 1 , 6, 6 - h V JV^> 
^^#H^TT 1 -tert-:/^;b-3 -^5^;i/$/^^n^>^^3i> (i3. o 

g, 9 5. 6mmo 1 ) ©JU^tK^ ^ J ( 1 3 0 m 1 ) ^?gclC, ^?^TT'01C 
Sr^t.^^'^ejffiiTKT-fe h> (5 5. 2 g, 9 5 0. 4 mmol) $:?gTb, 3?lC 
tfnUS;> (6 8. 0 g, 9 5 6. Immol) $:?gTL/;t^> ^?aT'4Br^i^ 
#L:feo .Ki:S:?S5:e^':i:5^;i.rt-^;i/ (4 0 0ml) T#&3g?^, tK (4 0 0ml) 
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^M^t^o ^mM^^ML. 0. 5N0D^^;!Ki§?E (1 5 0ml X4) , tK (2 
0 0ml X 3) m^lk^TK (1 5 0ml) vm^Lt^Wi, MMm-^ ^ 

^JBE^^ (7 0 - 8 Or/O. 1 mmH g) f ■5Cl^^Cc^: y 1 0. 5g®^-feO!) 

[0 0 8 1] 

^H-NMR (2 7 0MHz, CDClgtf. TMSS^P) 6 6. 2 3 (s, 1 
H) , 6. 05 (d, 1 H) , 2. 23 (s, 3 H) , 2. 17 (d, 6 H) , 
1. 1 7 (s, 9 H) 

(3) 2- (3 -tert-y^;i/- 5 D^^^ -2--7;V 

yjVTi-Uy (l O. l g, 6 0. 8mmo 1) ®THF (300ml) ^WLIZ 
, ^?&Tl?n-:/^;i/y ^"^A^^^ifV^^K (4 Om 1, 6 1. 6mmol) 

m^nm^^h. S-tert-zf^JV-l, 6, 6 - h y ;t^;i/:7;i/^> ( 1 1 . 
7g. 6 6. 5mmo 1) ©THF (3 0 0ml) ^?KS:^^#H^T"^MTL 
Tto ^^^T'l 4^r^^#L;t^lC#e>tl3t^fe^?lKS:^?^L, Tfc (2 0 0ml) 

3. 8 g®^fe:t-r;i/$:#3to rJJ'^ltSrJe^TlCatt-o 
[0 0 8 2] 

^H-NMR (2 7 0MHz, C D C 1 gtfi, TMS*^) 6 7. 7 0 (d, 4 
H) , 7. 3 4- 7. 2 6 (m, 6 H) , 7. 18-7. 11 (m, 6 H) , 6 
. 17 (s, 1 H) , 6. 01 (s, 1 H) , 4. 42 (s, 1 H) , 4. 27 
(s, 1 H) , 3. 01 (s, 2H), 2. 87 (s, 2 H) , 2. 17 (s, 
3H), 1. 99 (s, 3H), 2. 10 (s, 9 H) , 1. 99 (s, 9 H) 
, 1. 10 (s, 6H) , 1. 0 7 (s, 6H) 

(4) P:^^;v:i^^uy (3-tert-'f^;v- 5-:^^;vty^u^y^V=L—jv 
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^?^TT'2- (3 -tert-:/^;i/- 5 -^5^;i/->^^ D^^^Jf - 2- 

•7JV>tly—JVzfU/-^y (1. 14g, 3. 3minol) ® (2 
5ml) mmZn--:/^)VV^^2^(D^^^ym^ (5. Oml, 7, 7mmo 

fco Z:0D>^^U-lC-7 81Cl:i/';i/3^^7A7^h^^n^-r K (0. 7 7 g. 3 

. 3mnioi) ^M^. -7 syzx-mmsmwh. ^ux6 bmmmwvt^. # 

[0 0 8 3] 

^H-NMR (2 7 OMH z, CDC 1 gtf . TMS^ip) 6 8. 11-8. 0 
2 (m, 3H), 7. 82 (d, 1 H) . 7. 5 6-7. 4 5 (m, 2 H) . 7 
. 23-7. 17 (m, 2H) , 6. 08 (d, 1 H) , 5. 72 (d, 1 H) 
, 2. 59 (s, 3 H) , 2. 41 (s, 3 H) , 2. 30 (s, 3H), 1. 
0 8 ( s, 9 H) 

[0 0 8 4] 

U^^t/V^y (3 -tert-y^;i/- 5 -^5^ D/^>^ 

( 1 ) 3-tert-:/5^;i/-5-;*^;i/-6,6-^>^ l/>:7;i/^> 
SftTK;* >^ (50ml) \zi -tett--:f^ z - i; u^y ^ V 
:x.y (0. 5 g. 3. 68mmol) Hi/^U^^-^ J y (3. 81ml, 36 
. 8mmol) SriDx., \£U^)Vy (3. 0 7ml, 36. Bmmol) ^0°Q, 
T'igTb, ^MT' 7 H^HiS^-frito 0X:-e7K (2 0ml) S:i0;l, x-^;i/T^ 

[0 0 8 5] 

^H-NMR (2 7 0MHz, C D C 1 gifi, TMStt^) 6 6. 2 6 (s, 1 
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H) , 6. 10 (s. 1 H) , 2. 71 (dd, 2 H) , 2. 61 (dd, 2H 
). 2. 27 (d. 3H). 1. 80-1. 61 (m, 6 H) , 1. 17 (s, 
9 H) 

(2) 1- (3 -tert-:^^;b- 5-^^;i/i/^D^>:5?S>x-;u) -i--7;v 

yMVy (0. 8g, 4. 5mmol) CDTHF (4 0ml) ^?£JC, 
Tl:-n-y5^;i/U^'^A(Z>^^it>^?g (2. 9 m 1 , 4. 6 mm o 1) S:^^ 

?^IC3 -tert- 5 6. 6 ^ ^ l/> 7;i/'<> (1 . 0 

g, 4. Smmo 1) ®THF (15ml) ^?S$:g^#H^T-e?gT b, 

7? 1 e^^m^Lfe^lCTK (30ml) ?:*n;^it„ i^'ai^;i/X— 7^;i/-e|fim, ^ 

fee 4^«fM^Je^Ttc^i-o 
[0 0 8 6] 

^H-NMR (2 7 0MHz, C D C 1 gCfi, TMS*^) 6 7. 6 4 (d, 2 
H). 7. 34-7. 24 (m, 4H), 7. 16-7. 10 (m, 2 H) , 5 
. 79 (s, 1 H) , 4. 02 (s, 1 H) , 2. 8 7- 2. 7 7 (s + s, 3 
H) , 2. 2 6-2. 0 0 (m, 2 H) , 1. 7 5- 1. 6 0 (s + s, 3 H) 
, 1.5 5- 1. 2 3 (m, 8 H) , 1 . 12 (d, 9 H) 

(3) i/^u^^V^yfy (3 -tert-y^;i/- 5 -:jl^;i/Sy^n^>:$f i/x- 

zK^^Ti?!- (3-tert-:/5^;i/-5-^^;i/i/^n^>^i;?xx;i/) - i- 

7;b;*-l/x;i/^^ D^^-9-> (l. 3g, 3. 3mmol)<Z)THF(40ml 
) ^?StCn-:/^;i/i;^'^A®^^if>^M (4. 8ml, 6. 8mmol) 

15 0ml) S:Anx.T^#^«^L, ^?:v^T'3(Z)^M&- 7 8 TClCv«^5gPbfee;^VHi 
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-^J^^h^^W^^ K (THF) 2^#: (1. 1 g, 2. 9 mmo 1) (Di^^ 
□ (10ml) I1^?|^ICJDX., - 7 8°CT' 6^KJi#L, ^MT-^^S 

[0 0 8 7] 

^H-NMR (2 7 0MHz, CDClgtf', TMS^^) 6 8. 1 0 (m, 2 

H) , 7. 90 (d, IH). 7. 76 (d, IH), 7. 56-7. 46 (m 
, 2H) , 7. 28-7. 18 (m, 2 H) , 6. 07 (d, 1 H) , 5. 72 

(d, IH) , 3. 73 (br. 1 H) , 3. 34 (br, 1 H) , 2. 55- 
2. 33 (m, 2H) , 2. 27 (s, 3 H) , 2, 0 5- 1. 6 4 (m, 6H 
) , 1. 0 8 (s, 9 H) 
[0 0 8 8] 
[##M] 

i3 ,6 -Z?-tert--:f^jUyjVytUy<D'^m 
( 1 ) 4,4' -Di-t-butyldiphenylmethane(Z)-^^ 

3 0 OmlZLUy^IT.Zi^-j'^Kmmnmi^. AICI338. 4g (2 8 9 mmo 

I) SrAtl. CH3NO28 0ml $::&Dx.T^^^UCltl$: 1. OD^?gi:Lfcc ?gTO- 
h^?^^^^^$:<ix.fc5 0 Om 1 ^P^^XnSr+^^tcM^fiSIL, rtllCdi 
phenyl methane 2 5. 6 g (1 5 2 mmo 1) i:2,6-di-t-butyl-4-methylphenol 

4 3. 8g (19 9mmol) $:Atl, C^W^S 0 m 1 ^m^XmMht^o 

X 1 hmwLt^o ^mm^yi^Tia 5 o o m i cfJtc^^, 8 0 0ml xmin 

L/to ^^»^5%aqNaOH6 0 OmlT'^?#f. ^V^TMgS04-T?igi#bfco MgSO^^: 

mSit> EtOH3 0 0 m 1 T^?^Lfcc MffiT^^LT4,4' 

-D i -t-butyldi phenyl methane JR4 1 8. 9 g 

(2) 2,2'-Diiodo-4,4'-Di-t-butyldiphenylmethaneg)-^^ 
MM.W,W^^Bz.-^ 2 0 0 m 1 <Z) >'^>CnlC4,4'-Di-t-butyldiphenylmethanel 
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. 9 5 g (6. 9 Smmo 1) tniO^O . 7 8 g (3. 4 8mmo 1) , Ig 1 . 
5 5g (6. 12mmol), concHgSO^O. 4 8inl$:An^o ZLtllZW^l 
7, Sml, 7K3. 7 5in 1 m^b^jb^e) 9 oriCiDl^b 5 h^KfS:^-^ 

OOmlTi^^, ^V^TNa2C03$:^^^IL, ^^^NagCOg^: 5g[fc S e^lC^t^MS: 

}?K 8 0 0 m 1 ■riJfe?^ Mg^so^^rimx-T^ilbifec MggSO^^S'M, mm^^^i^ 

Xn^:t^JV^mt^c 7!79A^PVh^*9>'^ JCJ: y^lfigb. 2,2'-Diiodo-4,4' 
-D i -t-buty 1 d i pheny 1 methane ^^tc^o iIX43.21g 

(3) 3,6-di-t-Butylf luoreneCO^j^ 
5 0 m 1 ZlP'7^>^IIlC2,2'-Diiodo-4,4'-Di-t-butyldiphenylmethane3.21g 

(6. 0 3 mmo 1 ) , mW2. 8 9 g (4 7. 0 mmo 1 ) 5:Atl, 230TCIC 

M^LTefe®^^#;to iR*i. 08g 

[0 0 8 9] 

VJ:^^)\^:^^ U>(3-tert-:/5^;i/-5-;>l "f- ^ U^y (3,6-$;-te 

3, 6 -t^-tert-zf^Jh-yjVytlyy (0. 9 g. 3. 4mniol) ®THF 
(3 0 ml) ^miZ. 7i(.l/^TXn-^^JVV^^2^<D^^-*}-ymm (2. 1ml 
, 3. 4mmol) $:^^#H^TT'MT b, ^biZ^^V em^mWVf^. S 
e)ic, ^?&T"e3c^iS-fe^?S{C3 -tert-:/5";i/- 5, 6. 6 - h 'J ^ ^;i/:7;y 

^> (0. 6 g, 3. 5 mmo 1) (DTHF (15ml) m^^^^M^m^TX 

?gTb> ^uxi 2mmmwhr=.mzyi^ (3 0mi) ^m^t^o 
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. 2 g(Dmn^(Dmi^^mt=.. ^mmt:&.riz^-t^ 

^H-NMR (2 7 0MHz, CDClgCfi, TMS^^P) 6 7. 7 2 (d, 2H 
), 7. 18-7. 05 (m, 4 H) , 6. 18-5. 99 (s + s, 1 H) , 
4. 32-4. 18 (s + s, 1 H) , 3. 0 0-2. 9 0 (s + s, 2 H) , 
2. 13-1. 98 (t + s, 3 H) , 1. 38 (s, 1 8 H) , 1. 19 (s 
. 9 H) , 1. 10 (d, 6 H) 
(2) ( 3 -tert-:f^;i/- 5 -^5^;!/^/^ D^>^ 

^?^T'e2- (3 -tert- 5 n/^>^ -2- 
(3 , 6 -t/-tert-:/5^;i/:7;i/>ri^— ( 1. 3 g, 2. 8mnio 
1) CDi;x^;i/X-5^;i/ (4 0ml) ^?£lCn->^^;i/y^':7ACD^^i?->^M 
(3. 6ml, 5. 8mmol) S:^^#H^TT'tgT $ iC^I^-e 1 6 ^ 

7 8"CT'2>^57Dn^^> (15 0ml) t:MK.xmW^Ml^. rk^^X':r. 

sx:izii^mvr^pjv:n-^j^y^h'^^u^4 \^ (thf) z^i^ ( 

1. Og, 2. 7mmo 1) ODi>'^nn^^> (1 0ml) JS#?KlCitI^, -7 
. 1 8 g©>ri/>e;>'fe(Z)H#:$:#3t, 4^5&f#$:J&^TJC^-ro 

^H-NMR (2 7 0MHz, CDClgCfi, TMSmm) 6 7. 9 8 (dd, 2 
H) , 7. 90 (d, 1 H) , 7. 69 (d, 1 H) , 7. 3 2-7. 2 5 (m 
, 2H), 6. 01 (d, IH), 5. 66 (d, IH), 2. 54 (s, 3H 
), 2. 36 (s, 3H), 2. 28 (s, IH), 1. 43 (d, 18 H), 
1 . 0 8 ( s , 9 H) 
[0 0 9 0] 
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(1) 1- (3 -tert- >^^;b- 5 n/^^^J? - i- (3 
, 6 - i>-tert-:/f^;i/:7;i/7Mx'-;i/) S/^D^^if> 

^^#H^T, 3 , 6 -e^'-tert-::?'^;i/:7;^;ri/> (0. 8 i 2. 91 
mmol) ©THF (4 0ml) n - ^5^;!/ U 5^ "t/i^^^^dr-y- ( 

1. 9 1ml, 3. 06mmol) ^OX^-^mT^. ^WV 1 emf^MWht^o 

l/>:7;i/'^> (0. 6 9 3. 20mmol) <Z)THF (30ml) m 

m^ox:vmri'. ^uvi emmmwv. Rm-^-^r=L, ^m^. ^ (30 mi 

fc?§?gS:^fltT-e?§^$:^5feLT^feH#:l. 2 6 g $:^ifco :5^«ffflS:J£^TtCa^ 
•to 

[0 0 9 1] 

^H-NMR (2 7 0MHz, CDClgtf, TMSS^P) 6 7. 64 (d, 2 
H), 7. 22 (d, 2H), 7. 15 (d, d, 2H), 6. 10, 5. 76 
(IH), 3. 89 (s, 1 H) , 2. 8 2-2. 5 8 (2H), 1. 70 (s 
, 3H), 1. 38 (s, 18H), 1. 09 (s, 9H), 2. 26-1. 2 
5 ( 1 0 H) 

(2) iz-i^u^^i/Vfy (3 -tert-:/5^;i/- 5 n^>^ S^oc- 
;i/) (3, 6-p-tert--:f^;V7^hyi-U~JV) i^Ay:^ — ^!^^^^^^ F 

zfc^p-Tt? 1 - (3 -tert-:/^;b- 5 -^5^;i/^^^n^>^i/x-;i/) -i- 
(3, 6 -p-tert-zf^A/y }]/:tly~J]/) i^i^ U^^'^yy (1. 2 2 g, 2. 
47mmol) ®THF (50ml) ^?g[tC n - U 5^ ^7 A®^^-9->^M 

(3. 3 9ml, 5. 4 3mmol) $:^^#H^T"e|jiT ^^IC^tSTl 

Z.(Dmmz. - 7 8TClC?^*PL7t^^";i/zr::i'^7A5^h^^n^-f K (THF) zm 
^(0. 93g, 2. 47mmol)©i^'^'On^3?> (100ml) mWi^M 

y (lomi) -ktax. mi^tt^mm-t^^x-mrnvr^o ^(D^t.-2 ox^izn^m 
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fee ^mm^&.riz^-t. 

[0 0 9 2] 

%-NMR (2 7 0MHz. CDClgttf, TMSS^P) 6 8. 0 2 (d. 1 
H), 7. 97 (d, IH), 7. 76 (d, IH), 7. 62 (d, IH). 
7. 3 3- 7. 2 9 (d. d. 2 H) . 6. 01 (d, 1 H) , 5. 66 (d, 

1 H) , 3. 69 (br, d, 1 H) , 3. 29 (br, d, 1 H) , 2. 25 
(s, 3 H) , 2. 54~1. 53 (m, 8 H) . 1. 44 (s, 9 H) , 1. 

4 3 (s, 9 H) , 1. 0 7 (s, 9 H) 
[0 0 9 3] 

2 , 7 -^/-tert-:/-5^;i/:7;i/:ri/— V)\/n — ^UV^u=^^ K^-^^D 

(1) 2 - (3 -tert-:/^;i/- 5-^^;i/i/^nA:>^>:;ai:^;i/) -2- (2 
, 7 -i/-tert-:/5^;i/:7;i/^i/:^;v) :/n A> 

2 , 7 -i/-tert-:/^;i/7;i/>ri/> (0. 9 g, 3. 4mmol)®THF 
(3 0inl) mmz.. 7i^^y^n-^^}\y^)^^2^(D^-^'^y^m (2. 1ml 
, 3. 4mmol) ^r^lg^H^TTigT S ejlC^tST' 6 ^Hft^Lfco $ 
e>lC, ^?|-TT'Zl(D|^|El^?£lC3 -tert-:/^;i/- 5, 6, 6 - h V 
^> (0. 6 3. 5mmo 1) CDTHF (15ml) ^?K$:^^#K^TT' 
MTb. ^?aT' 1 2^^fi#bfe^lC7K (30ml) $:inx.}to IP:^^ J\^:r.-^ 

^^$:MffiTT'l^*bT 1. 1 g®ffi^^ifeS:#fe„ -6 3 i: < , 

^ ® * * ©iSfS tc m V ^ o 

(2) tP:^f-)y:)^^VZ/ {Z-tevx-'f^)\/-h-:^^)]/i/^u-^:y^V:r.—A/ 
) ( 2 , 7 -i;-tert-y^;i/:7;i/:t ix:^;i/) 't^ii.i/^n^^ K 

^?^Tt?2- (3 -tert-y^;i/- 5-:jt^;i/i/^n^>^i>'3:-;i/) -2- 
(2 , 7 -$>'-tert-:/5^;i/:7;i/>M/— ;i/) :/nA> (0. 8 7 g, 1. 92m 
moDOTHF (50ml) ^?glC n - U ^ A(Z)^=¥-9->^?g[ (2. 

4 3 aiSE# 2000-3092548 
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8 8ml, 4. eOmmol) ^M^#H^T'?rtiT ^ IC^^^-e 1 6 

mz.. - 7 8-c}c^*|ib^e;>';i/3n'^A7=-h9^n9>r K (thf) (0 

. 72g, 1. 92mmol)OS^'i57nn^^> (100ml) ^m^MX. & 

0ml) ^m^. m^ij^^m-t^^x-mmi^r^o •?-®^*-2 oric^^spb, 

[0 0 9 4] 

^H-NMR (2 7 0MHz, C D C 1 gtfi, TMSS^) 6 7. 9 6 (d, 1 
H) , 6 7. 9 4 (s, IH), 6 7. 9 3 (d, 1 H) , 7. 69 (s, IH 
), 7. 59 (d, 1 H) , 7. 53 (d, 1 H) , 6. 03 (d, 1 H) , 5 
. 68 (d, 1 H) , 2. 60 (s, 1 H) , 2. 41 (s, 1 H) , 2. 31 
(s, 1 H) , 1. 32 (s, 18H), 1. 08 (s, 9 H) 
[0 0 9 5] 

J^'9-y^rj\y^—'yj^^WX0, 7 2mmolAtl, ^zf 9 y 2 0 m HZMM 
S-fr/co ^®^^?S^C, ^»J1 -e#^tlfc^^fe®@*lsO. 6 5mg (1. 3 

Amol) ^hjvjiymmtvxm:^t^^. ^\,^xrjv^jvrjv^=-^j^tLx 

h V ^ 'J JVr J\y ^ ^^^y (0. 3 3mmol) h U a:5^;PT;i/^ — ^7 A ( 
1. Ommol) 3 0 b T M^I^^?K b :t , ^^^(C^^gglb 

fe2 0 0 0ml l/-^tC4 0 0 s<DzfU\^Vy tL 2 N L (Z)^:^ 

±m<Dmmmm^^^MV. 3. 0~3. SMP a(Z)JE:5T, 60 
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12 7 gT-feofcc :i®/J<U V-lj:Tin= 12810, MFR=5. 5 g/lOr^-, 
^5?J>nr^gPfi= 0. 2wt%Tfeo:t„ 
[0 0 9 6] 

mmm 1 1 

l^>®^M-^$:^f o:t„ ^ie>ti:t3KU v-tt 1 4 6 g -efeo fee z.(D7ii 
U V-&Tm= 1 2 4'C, MF R= 5. 5 g /10:$>, 5^:* >nr^^*= 0 . 3w 

[0 0 9 7] 

i/U :?!7fi!#^5">n^T;i/^ y ^i^>^T;i/^-'j7ASI^'t?0. 5 2mmo 1 
T;^^;1/T;1/^— 'i'AilLT hy:i:5^;VT;i/^— 'i'A (1. 3mmol) <D 

li7 9gT'feofco rCDJKU V-liTm= 1 24*C, M F R = 7 . 5 g /lO^, 
T'feoT^o 5^:jtJ>"Br^SP»= 0. 2wt%T'feo:t„ 
[0 0 9 8] 
[|li6M9] 

C^';>^5^;i/;>^^ l/> (3 -tert-:f^;i/- 5 □^>^ S^'oi-;!/) ( 
2, 7 -i;-tert-:/5^;i/:7;i/:t — ^7 Ai;>^^57 n F{C<f:-g>:/D 



4 5 



ailiE# 2000-3092548 



1 1—288839 



-e^o:to ziO/Ki; v-iiTm= 1 2 ex:, mfr=2. og/ioda^, "fijy^ 

[0 0 9 9] 

mmmi o] 

2 , 7 -$/-tert-:/^;^:7;i/;rL/— ^Vi/n^'^Aj;^' n^^ Y^iz^^zfu 

31^1/ ^cDttji^J^S 5:4 N Lie f^x.:tJW^li. 9 ^ |^#ic LT:/n tf 1/ 

>i:n:^l/>®^^M-^$:^f ofec #e)4x:t7i<U v-l± 1 4 2 g "efeoTto XOjK 
UV-ld:Tm= 1 1 er, MFR = 4. 1 g /lO^, ■r';!? >oJ^S|S4= 0 . 3w 

[0 10 0] 
[^MM 1 1 ] 

li/^U^^i/Vry (3 -tert-zf^)]/- 5 - pi n ^> ixrcn 

^MM2T'#e3tlfc5J-l/>i;'fe©@^if:0. 7 mg $:flgv>;tJeA^li, 6 i: 

ir^oitc ZICD^KU V-liTm= 1 2 6TC, MFR=13. 0 g/10^, -r^:^ > 
"or^SP*=0. 2wt%T'S)o;tc 
[0101] 
[^ifeMl2] 

x5^b>®ftJi*^*S:3NL{Cf^A:tJg^^tt. HifeM 1 1 ^ l^^tC LT^ U 
l/>i:x5^l/>CZ)^a-^$:^?o7tc #e)tlfe5KU v-ti 1 0 7 g-e^o7to 

V-«Tm= 1 2 2'C. MFR=18. Og/lO^)-, >"sr^gpft= 0 . 
5 w t %T'^ofeo 
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[0 10 2] 

immm i 3 ] 

liy^ U^^i/Vy^y (3 -tert--/^^;!/- 5 - ^ ^ □ ^> ^ t/oi - 

$:^fofco »ej4xfe;i<U V-li2 9 7 gT'^ofeo iCOvJf UV- ttT iii= 1 4 1 

■e. MFR= 5 8 g/10:$>, 5='?!j>Rr^^*= 0. 3wt%T'feofco 
[0 10 3] 
[IIJfeM 1 4 ] 

Ci/^J7 D'N^i/i; (3 - tert-:;^^;^- 5 - n ^> ^ t/xn;i/) 

(3, 6 -i;^"-tert-:/^;i/:7;i/>r i/n;!/) ':7Ai/i5' □ J:-5:/ 
U\f\yyil3L^\/y(D7^)\/!7^m^'\ 

:sL^iyy<D^Th^m^^i^'L\zi^7Lt=.&.mt. Mmmi 3 i:l^^icbT:;^nif 

jKU V-«Tm= 1 3 7TC. MF R= 9 7 g/10i>, > nI?§SP*= 0 . 6w 

[0 10 4] 
[^JfeMl 5] 

CS^^^5^;^:>t5^ ^> (3 -tert-y^;i/- 5 D^^^ 7 
}VytV—}VV)Vn — f7h.Vi^u'y>( Ktc J: s ^ D fcf u> i: 1 - :;^5^>(Z)inj±^?S 

^'^\zmMnM\^t=.2 0 0 0 m 1 ©M-^i^StC, 9 0 0ml (Z)^^/\=^-9-> h 

1 - zT^yz 0 g S:S^aT'ti:3i^3^•^, M'^^«l^ia$:7 o*ctc#{aLynif u 

>-e7 k/'G{CinjEbfec^i6MlT'#^^7t#^-fe<Z)@fi|£l. Omg ( 2 ytt m 

oi) <z) h;i/n:>^MtcT;i/^— C7Aii^T?o. 9 mmo i ®;t^;i/r;i/^ y =^ 
if> (r;i/^v-;i/^tsg) S:*n;^fcM^^?K^ h u-r y >^^;i/t;i/^-^a (1 

. Ommol) ^m-^mUmz^-mi^^ P^UI OX:^ yn tf l^>£fc7 k/G$:'^ 
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fee ^ejtlfeiKU V-li9. 9 5gT'feofeo Tm=10 2. YrT'^U, MPI 
JKi^[?7] = 0. 89 (dl/g) T'feofeo 
[0 10 5] 
[HifeMl 6] 

1 -::f7^>®'a:72>^?^^^ 6 o g ic LfeJg^^tt^iSM l 5 i:(^#(D:;^^-efi'^$:^f 
ofco ^e>tlfeiKU-^-li7. 3 1g-e^ofeo Tm=7 3. erT'&u, ^PS 
JKt^[77] = 0. 94 (d 1 /g) -efeofeo 
[0 10 6] 

[^iiM 1 7 ] 

^:8'lC^^M^L/fe2 0 0 OmlCDM-^^tttC, 7 5 0 m KDf^^^^i^-^ 

i-:f^y4 0 g $:^^aT'tfci2i^fe^, fi^^fip^MS: 5 or{c#taL>^nferi/ 

yX'7 K/GlZMS.l^t=.o mMmi'VW^nr^mW:^(Dmi^l. 5mg (S/im 
ol) (Z) h;i/X>^?Klcr;V^::i^7A^^"e 1. 3 bmmo l(D:^^JVrJV^ J 

1. ommoi) iim^mmmzmmv. i^tasox:, >^ntri^>jE7 k/G$: 

^^y-;i/cf»-ea^^lK*^^jKU -e-^r^mb, m^TlSOt;, 12^^^^ 

bfe= #e>tife:KU"x'-i±3 0. 0 g-efeofee Tm=io8. ir-e^»j.. @ 

K3teS[77] = 2. 13 (dl/g) -^^ofeo 
[0 10 7] 

[^iSM 18] 

^M^^-b'>®ffcjA^5^7 0 0ml, 1 - >^5=-><^tt3i^^^ 6 0 g{CL/feJ^^li 
IlifeMl 7 i:|^a©^^1:fi-&$:f?ofe„ #e)tlfe>J<y V-tt3 9. OgT'feo 
feo Tm= 8 0. O-CT'^y, [ 7? ] = 1 . 8 3 (dl/g) T'feofeo 

[0 10 8] 
[^JSM 19] 

^^icM^SmUfe 1 0 0 0 m 1 ©M-a-^filC, 8 3 Om 1 (D^M^^-^y t. 



2000-3092548 



1 1-288839 



1 —^"ry 7 0ml ^Wi^'^^'ihhjfl^. Jt-^^fii^?a$:4 0 x:jc#?Sbyn li° 

l^i/T'S k/GfC:(lDHLfco HMM 1 "efi^tiitl^ig^Ei^g^l , 5mg ( 3 a 
mol) CD h;i/a:>^?g[lCT;i/^ — 'i^A^^T' 1 . 3 5 mm o 1 © 5^;i/T;i/$ 

(1. Ommol) $:fi-a-^g{C^;{inb, |^^^4 0t:, >''n tf l^^JE 5 k/G 

v-ii2 5. 5g-efeofeo Tm=ioo. 7T;-e^y, 

m^m.U\ = ^. 4 1 (d 1/g) T'feo:to 
[0 10 9] 
[IIJ6M2 0] 

^^'\^-9-><Z)'tfcii*^$: 8 10ml. 1 - t^^T^^^ftj^^JJ^^?: 9 Oml iCb^Jg^ 
^liHi^Ml 9 iHm^^^^T'S-a-^r^f ofco #e>tlfcJi<UT-l*2 3. 8gT' 
feofco Tm=9 0. 6X:-e^y, Sl®3te|g[77] = 3. 5 6 (dl/g) T'^o 

[0 110] 
[l^ifiSM 2 1-24] 

HJfeMl 7~2 0T'#e)tlfcM3^W'J ;^AS:f^figL, ifej-ft^ttS: 

Zflyy^^±lzm^O. 1 mm©T;i/^ i/- 7KU3i5^U>7^U:7^ u- h ( 
PET) iy-h. fe<J;0ftfi3^^ 1 5 c mx 1 5 c m^lC-©y^o7t^$ 0. Im 
m(DT;i/^ i/- h $:r(Z)JliHlC^^, i®«tiJfe (■©yS*^tlfe^:9-) 3 . 3 g 

ICS e>tcafc-5>o 

[0 111] 

, ^7^^®^^$:ffo;t^, ^j|SF>Ky x'-i^®^?^$:^yi^<^, mm (so 

kg/cm^G) ffitJE^f^S: 15:111^ Ujg -To ^^CVN^ft^lCl 0 0 k g / c m^GlC 
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n^t^^. mjEb. u.n^v^-^mviii'r. r©i:e>icLT^o. i5~o. 

[0 112] 

m 1 ] 



SI 





^mm2 1 


mmm2 2 


Ill&«<j2 3 


^mm2 4 






mi6m 1 8 


IIJ6« 1 9 


mmm2 o-c# 


(80t X 3 B) 


0 


0 






(Dff/cn) 






1 


IS. 0 


t— h V— JUM<6 






too 


90 
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mm] 

m^^m] ^iiu^yit^mit. rm-m^ ci] ^r=.i>t [2] vm-^n 

Utl] 




R*^, R^, r9. r1°, r1^ R^htTi^m. mitTi^mm. ^^m^mm^tTi^mm 

m. Qlt/\u^y. mbTfc^a^, j it 1 4 (Dmm> i 1 — 1 0 cD^IJto ) 

o 
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